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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize feeding with high 
precision at high speed of a mover without transmitting 
an inertial force accompanying (acceleration and 
deceleration of the mover to a base plate by a method 
wherein oscillation removing means resides between a 
base pedestal and the base plate. 
SOLUTION: An inertial force accompanied by 
acceleration and deceleration at the time when a 
movable stage 5 and a movable guide 3 are driven to a 
Y direction is transmitted to a flame 12 via a stator 6b of 
a linear motor as an aniti-force in a Y direction, and is 
supported by a base pedestal 1 1 and is not transmitted 
to a surface plate 1. Further, an inertial face 
accompanying acceleration and deceleration at the time 

when the movable stage 5 is driven to an X direction is transmitted to a drive stage containing 
an X stator 7b of the linear motor as an anti-force in an X direction, and is transmitted to the 
frame 12 via a static pressure bearing pad and a second fixing guide 100, and is supported by 
the base pedestal 11 and an anti-force is not transmitted to the surface plate 1. Thereby, a 
peculiar oscillation of a mechanism system supported by a mount member is not excited, and 
a disturbance oscillation is not transmitted to the movable stage and a laser interference 
system. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The feed gear characterized by providing the following. The surface plate 
which has datum level on the upper surface. The 1st mobile guided possible [ movement 
in the 1st direction ] on the datum level of the aforementioned surface plate. The 1st 
move means which drives the 1st mobile of the above in the 1st direction of the above. 
The 2nd mobile with which it is equipped on the datum level of the aforementioned 
surface plate to the 1st mobile of the above possible [ movement in the 1st direction of 
the above, and the 2nd right-angled direction ] and which carries a body, The 2nd move 
means which drives the 2nd mobile of the above in the 2nd direction of the above, and 
the support means to which the move means of the above 2nd supports the move means 
of the above 2nd in the 2nd direction of the above so that the 1st mobile of the above can 
be moved only in the 1st direction of the above independently in parallel with the datum 
level of the aforementioned surface plate, The oscillating removal means infixed between 
the control means which drive the move means of the above 2nd in the 1st direction of 
the above, the pedestal which supports the move means and the aforementioned support 
means of the above 1st, the aforementioned pedestal, and the surface plate. 
[Claim 2] The aforementioned control means are feed gears according to claim 1 
characterized by driving the move means of the above 2nd so that movement of the 1st 
mobile of the above may be mostly followed in the 1st direction of the above. 
[Claim 3] The above 1st and the 2nd mobile are a feed gear according to claim 1 or 2 
characterized by being supported on the aforementioned surface plate through a static 
pressure bearing. 

[Claim 4] The 1st mobile of the above is a feed gear given in either of the claims 1-3 
characterized by the thing by which it was fixed to the aforementioned surface plate, and 
which is guided in the 1st direction of the above through the static pressure bearing 
according to the side of the 1st fixed guide. 

[Claim 5] The 2nd mobile of the above is a feed gear given in either of the claims 1-4 
characterized by equipping the side of the 1st mobile of the above through a static 
pressure bearing. 

[Claim 6] A feed gear given in either of the claims 1-5 characterized by for the move 
means of the above 1st having been the linear motor which generates a thrust with 
electromagnetic force, and having combined the moving part with the 1st mobile of the 
above, and combining a fixed part with the aforementioned pedestal. 
[Claim 7] A feed gear given in either of the claims 1-6 characterized by supporting by the 
aforementioned support means so that the move means of the above 2nd may be the 
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linear motor which generates a thrust with electromagnetic force, the moving part may be 
combined with the 2nd mobile of the above and a fixed part can be moved only in the 1st 
direction of the above on the datum level of the aforementioned surface plate 
independently of the 1st mobile of the above. 

[Claim 8] The aforementioned support means are feed gears given in either of the claims 
1-7 characterized by having the static pressure bearing which makes the bearing surface 
the 2nd fixed guide fixed to the aforementioned pedestal, and its slideway. 
[Claim 9] A feed gear given in either of the claims 1-8 which the aforementioned surface 
plate supports the optical system for exposure, and are characterized by the 
aforementioned body being the exposed body. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In the projection aligner used at various 
measuring instruments and a semiconductor lithography process, it is highly precise and 
this invention relates to high speed and the feed gear which carries out movement of a 
body and positioning. 
[0002] 

[Description of the Prior Art] Drawing 12 is the ** type view showing the example of 
composition of the conventional feed gear. In this drawing, 51 is a stage base and the Y 
stage 52 as a move mechanism to the direction (space perpendicular direction) of Y is 
formed on the stage base 51. 53 is a DC servo motor which changes rotation into 
rectilinear motion by the ball thread, and drives the Y stage 52, and is being fixed to the 
stage base 51. 54 is X stage prepared on the Y stage 52, and a DC servo motor which 
changes rotation into rectilinear motion by 55 ** ball thread 56, and drives the X stage 
54, and is being fixed to the Y stage 52. 1 is a surface plate holding the stage base 51. 
[0003] 9a and 9b are the reflective mirrors for laser length measuring machines, and are 
being fixed to the X stage 54. 8a is the interferometer of the laser length measuring 
machine which detects the position of the direction of X of the X stage 54, and is being 
fixed to the surface plate 1 through the mount 10. mounting which intercepts the 
oscillating transfer from a floor which 13 supports a surface plate 1 and installs 
equipment - it is a member In the above-mentioned composition, if the Y stage 52 and 
the X stage 54 are driven, the reaction force of the inertia force accompanying 
acceleration and deceleration will get across to a surface plate 1. 
[0004] Moreover, on the move stage which contains in JP,05-077126,B the movable 
stage supported by the surface plate supported by rigid low surface plate support means, 
the guidance means prepared in this surface plate, and a surface plate and a guidance 
means, and the driving means which give a thrust to this movable stage, and which were 
prepared on the surface plate, the composition which prepares the support means which 
the driving means which give a thrust to a movable stage, and the surface plate which 
supports driving means became independent of is shown. 
[0005] 

[Problem(s) to be Solved by the Invention] however - if the support reaction force 
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accompanying the acceleration and deceleration of a mobile gets across to a surface plate 

1 in the conventional example of above-mentioned drawing 12 ~ mounting - the natural 

frequency of the mechanism system supported by the member 13 is excited, disturbance 

vibration gets across to the X stage 54, the Y stage 52, laser interferometer 8a, etc., and 

there is an inclination which bars high-speed and highly precise delivery 

[0006] Moreover, stage composition is limited although it has the composition of not 

telling support reaction force accompanying the acceleration and deceleration of a mobile 

to the surface plate which carries a mobile, in the thing of JP,05-077126,B. 

[0007] the purpose of this invention — the above — equipment [ being well-known (JP,05- 

077126,B) ] is improved, and it is in offering a feed gear with the high flexibility of 

composition 

[0008] 

[Means for Solving the Problem and its Function] The surface plate with which this 
invention has datum level on the upper surface in order to attain the above-mentioned 
purpose, The 1st mobile guided possible [ movement in the 1st direction ] on the datum 
level of the aforementioned surface plate, The 2nd mobile with which it is equipped on 
the datum level of the aforementioned surface plate to the 1st move means and 1st mobile 
of the above which drives the 1st mobile of the above in the 1st direction of the above 
possible [ movement in the 1st direction of the above, and the 2nd right-angled direction ] 
and which carries a body, The 2nd move means which drives the 2nd mobile of the above 
in the 2nd direction of the above, and the support means to which the move means of the 
above 2nd supports the move means of the above 2nd in the 2nd direction of the above so 
that the 1st mobile of the above can be moved only in the 1st direction of the above 
independently in parallel with the datum level of the aforementioned surface plate, It is 
characterized by providing the control means which drive the move means of the above 
2nd in the 1st direction of the above, the pedestal which supports the move means and the 
aforementioned support means of the above 1st, the aforementioned pedestal, and the 
oscillating removal means infixed between surface plates. 
[0009] By the above-mentioned composition, the inertia force accompanying the 
acceleration and deceleration of a mobile was not told to a surface plate, but high-speed 
and highly precise delivery of a mobile is realized. 
[0010] 

[Embodiments of the Invention] 

(1st operation gestalt) It is the plan which the plan and drawing 2 which show the feed 
gear used for the semiconductor aligner which drawing 1 requires for the 1st operation 
gestalt of this invention removed the A-B cross section of drawing 1 , and drawing 3 
removed the movable stage upper part of drawing 1 , and was shown. 
[001 1] In these drawings, the upper surface is the surface plate which has If of slideways, 
and 1 is supporting the optical system for exposure. 2 is a fixed guide which goes to If of 
slideways of a surface plate 1 direct, and has a slideway parallel to the direction of Y, and 
is being fixed to the surface plate 1 . 3 is a movable guide which intersects 
perpendicularly with If of slideways of a surface plate 1, and has the slideways gl and g2 
parallel to the direction of X, the hydrostatic bearing pads 4a and 4b are formed, and the 
supporting guide of it is carried out by the slideway of a surface plate 1 and the fixed 
guide 2 by non-contact. The chuck which fixes the exposed body which 32 does not 
illustrate by meanses, such as vacuum adsorption, and 5 are the movable stages holding a 
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chuck 32, If of slideways of a surface plate 1 is countered, the slideways gl and g2 of 
hydrostatic bearing pad 4c and the movable guide 3 are countered, hydrostatic bearing 
pad 4d is prepared, and the supporting guide of them is carried out by non-contact. 
Pressurization is given to the hydrostatic bearing pads 4a and 4c by meanses (un- 
illustrating), such as magnet suction or vacuum adsorption. 9a and 9b are the reflective 
mirrors for laser length measuring machines, and are being fixed to the movable stage 5. 
8a and 8b are the interferometers of the racer length measuring machine which detects the 
position of the movable stage 5, and are being fixed to the surface plate 1 through the 
mount 10 and the anchoring base 31. mounting whose 1 1 intercepts oscillating transfer - 
it is the pedestal which supports a surface plate 1 through a member 13 6 is two Y linear 
motors which drive the movable guide 3 in the direction of Y by non-contact, Y needle 
6a is combined with the ends of the movable guide 3 through an adapter plate 14, and Y 
stator 6b is being fixed to the pedestal 1 1 through the frame 12. 7 is an X linear motor 
which drives the movable stage 5 in the direction of X by non-contact, and X needle 7a is 
combined with the movable stage 5. X stator 7b constitutes the drive stage 99 united with 
Couplers 106a and 106b and the drive board 105. Three hydrostatic bearing pads 102a, 
102b, and 102c are attached in Couplers 106a and 106b through the rods 103 a, 103b, and 
103c which penetrate the movable guide 3. In addition, the air supply portion to each 
hydrostatic bearing pad is not illustrated. The supporting guide of the drive stage 99 is 
carried out to non-contact by If of slideways of a surface plate 1 through these three 
hydrostatic bearing pads 102a, 102b, and 102c. Moreover, the meanses 104, such as two 
hydrostatic bearing pads 101 and magnet suction, or vacuum adsorption, are attached in 
the drive board 105, and the drive stage 99 is shown by non-contact in the direction of Y 
by the 2nd fixed guide 100 through these, and it is supported in the direction of X. 
Moreover, the drive 1 1 1 is formed in the drive board 105, and the drive stage 99 is driven 
in the direction of Y on the basis of a frame 12. You may use a ball thread for a drive 
111. 1 1 0 is position detection equipment for detecting the position of the direction of Y 
of the drive stage 99, for example, may use an encoder. By the above-mentioned 
composition, the drive stage 99 can be independently moved in the direction of Y to the 
movable guide 3 and the movable stage 5 within the limits of the through holes 107a and 
107b of the movable guide 3 (**delta). Moreover, when the drive stage 99 moves, the 
movable guide 3 and the movable stage 5 are not affected. 

[0012] Drawing 4 is the partial enlarged view of the Y linear motor 6, and drawing 5 is 
the C-D cross section of drawing 4 . Y needle 6a consists of magnetic-substance material, 
and 1 set of permanent magnet 6c which N pole and the south pole counter is attached 
with meanses, such as two or more set adhesion, and it has become the magnetic circuit 
in which the magnetic flux shown by Arrow H is formed. To Y stator 6b, two or more 
coil 6d has fixed, and it is arranged so that coil 6d may be located in the space where 
permanent magnet 6c counters. The X linear motor 7 also has same composition. These 
linear motors are multi-electrode type linear motors shown in JP,01-185157,A and JP,01- 
185158,A. 

[0013] Drawing 6 is the block diagram showing the control means for driving the 
movable stage 5 and the drive stage 99 in the direction of Y. The controller for 50 driving 
the movable stage 5 and the movable guide 3 in the direction of Y and 52 are drivers 
which supply current to Y linear motor coil 6d. The electromagnetic force according to 
the amount of current supplied from a driver 52 drives the movable stage 5 and the 
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movable guide 3 in the direction of Y, and the reaction force joins a frame 12 through Y 
stator 6b further. Although induced voltage will arise in coil 6d if Y stator 6b vibrates and 
relative velocity with Y needle 6a arises at this time, in order that a driver 52 may 
maintain at the value according to the command signal the current which flows to coil 6d, 
vibration of Y stator 6b does not get across to Y needle 6a. The amount of current from a 
driver 52 serves as a value according to the deflection of the Y position and Y target 
position of the movable stage 5 by feeding back Y position which is the output signal of 
the laser length measuring machine which measures the direction position of Y to 
controller 50a. Thus, the drive to the movable stage 5 and the direction of Y of the 
movable guide 3 is controlled. 

[0014] Moreover, in order to make the drive stage 99 follow the movable guide 3, the 
drive of the drive stage 99 is controlled using the output signal of the encoder which is 
position detection equipment 1 10 as a feedback signal of the drive stage 99, using the 
movable stage 5 and common Y desired value. 51 is a controller which controls the drive 
1 1 1 using the ball screw based on the deflection of this Y desired value and feedback 
signal. If the drive stage 99 follows the movable guide 3 in general with about 1 /three to 
1/4 of within the limits **delta of the aforementioned through holes 107a and 107b error, 
it is satisfactory. 

[0015] In the above-mentioned composition, if predetermined Y desired value or a 
predetermined target pattern is inputted, the movable stage 5 and the movable guide 3 
will carry out predetermined movement in the direction of Y. Moreover, at this time, the 
movable guide 3 is followed mostly and the drive stage 99 also carries out predetermined 
movement to it. The inertia force accompanying the acceleration and deceleration when 
driving the movable stage 5 and the movable guide 3 in the direction of Y gets across to a 
frame 12 through stator 6b of a linear motor as reaction force of the direction of Y, is 
supported by the pedestal 1 1 and does not get across to a surface plate 1 . Moreover, the 
inertia force accompanying the acceleration and deceleration when driving the movable 
stage 5 in the direction of X gets across to the drive stage 99 which contains X stator 7b 
of a linear motor as reaction force of the direction of X, and it gets across to a frame 12 , 
through the static pressure bearing pad 101 and the 2nd fixed guide 100, and it is 
supported by the pedestal 1 1 and reaction force does not get across to a surface plate 1. 
therefore, mounting « the natural frequency of the mechanism system supported by the 
member 13 is not excited, and disturbance vibration gets across to neither the movable 
stage 5 nor the laser interference systems 8a and 8b 

[0016] (2nd operation gestalt) In the 1st operation gestalt, in order to guide the drive 
stage 99, while making this counter on the basis of If of slideways of a surface plate 1 
and having arranged three static pressure bearing pads 102a, 102b, and 102c, this was 
made to counter on the basis of the 2nd fixed guide 100, and two static pressure bearing 
pads 101 have been arranged. However, as shown in drawing 7 and drawing 8 , the static 
pressure bearing 121 restricted cylindrical [ all ] may be formed in the 2nd fixed guide 
100, and you may instead use the guide composition by one static pressure bearing pad 
102b which countered at If of slideways of this and a surface plate 1. 
[0017] (3rd operation gestalt) further a surface plate one -- a slideway one - f 
criteria - ** - carrying out - instead of - drawing 9 being shown -- as -- movable -- a 
guide -- three -- the upper surface -- three - f - criteria -- ** - carrying out -- this 
countering — one — a piece - static pressure — a bearing -- a pad ~ 102 — b 1 — the 
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drive stage 99 -- showing around -- you may make . By it, it becomes unnecessary to 
form a through hole 107 in the movable guide 3, and an assembly also becomes easy. 
[0018] (4th operation gestalt) As shown in drawing 10 again, using the rectangle type 
static pressure bearing mechanism 131, on a guide 100, the drive stage 99 may be 
supported and may be shown. According to this, the static pressure bearing pads 102a, 
102b, and 102c which could regulate all flexibility other than the direction of Y of the 
drive stage 99 (X, Z, X-axis rotation, Y-axis rotation, Z-axis rotation) only by the 
rectangle type static pressure bearing mechanism 131 of one unit, and were used with the 
2nd and 3rd operation gestalt, and 102b' can be lost. 

[0019] (5th operation gestalt) again - drawing 1 1 -- being shown - as ~ the - two -- 
fixation -- a guide - 100,100 - ' - a surface plate » one -- both sides -- arranging - these 
- having prepared -- all - a restraint - cylindrical -- static pressure - a bearing - 
121,121 --' - the drive stage 99 - you may support . According to this, a static pressure 
bearing pad can be lost like the 4th operation gestalt. 

[0020] (6th operation gestalt) In the 1st operation gestalt, although the pole screw thread 
was used as a drive 1 1 1 of the drive stage 99, when cleanliness is required further, you 
may use the multi-electrode type linear motor used with the 1st operation gestalt as a 
non-contact actuator. 
[0021] 

[Effect of the Invention] According to this invention, the stator of the 1st move means, 
for example, the linear motor for the direction drive of Y Support fixation is carried out 
by the surface plate which supports the 2nd mobile, for example, a movable stage and a 
laser interferometer, and the pedestal separated with the oscillating removal means 
(mounting member). The stator of a linear motor, further for [ the 2nd move means, for 
example for the direction drive of X, ] Since it was made to support in the 2nd direction 
(the direction of X) in the 2nd fixed guide so that independently may become possible [ 
the 1st mobile, for example, a movable guide, ] for movement in the 1st direction (the 
direction of Y), Since it was made to drive the 2nd move means so that movement to the 
1st direction of the 1st mobile may furthermore be followed mostly, the inertia force 
accompanying the acceleration and deceleration of the 1st mobile or the 2nd mobile is not 
told to a surface plate. For this reason, high-speed and highly precise delivery can be 
attained, without exciting disturbance oscillating Yona soil ****** natural frequency. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan of the feed gear in connection with the 1st operation gestalt of 
this invention. 

[Drawing 2] It is the A-B cross section of drawing 1 . 
[Drawing 31 It is the partial plan of drawing 1 . 

[Drawing 41 It is the partial enlarged view of Y linear motor of the equipment of drawing 
1 . 

[Drawing 5] It is the C-D cross section of drawing 4 . 

[Drawing 61 It is the block diagram of the control means for driving the movable stage 
and drive stage of equipment of drawing 1 in the direction of Y. 
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[Drawing 7] It is the cross section of the feed gear in connection with the 2nd operation 
gestalt of this invention. 

[Drawing 8] It is the partial plan of the equipment of drawing 7 . 

[Drawing 9] It is the cross section of the feed gear in connection with the 3rd operation 

gestalt of this invention. 

[Drawing 10] It is the cross section of the feed gear in connection with the 4th operation 
gestalt of this invention. 

[Drawing 111 It is the cross section of the feed gear in connection with the 5th operation 
gestalt of this invention. 

[Drawing 121 It is the ** type view showing the example of composition of the 
conventional feed gear. 
[Description of Notations] 

Datum level, 1: surface plate, a 2: fixed guide, a 3: movable guide, 4a, 4b, 4c, 101,102a, 
102b and 102c, 102b f : If: A static pressure bearing pad, 5: A movable stage, 6, 7: linear 
motor, 8a, 8b : A laser interferometer, 11: — a pedestal, 12:frame, 13:mounting member, 
32:chuck, 99:drive stage, and 100: — the 2nd fixed guide, 1 10:position detection 
equipment, and 111: ~ a drive, a 121,121 , :all restricted cylindrical static pressure bearing, 
and a 13 1 : rectangle type static pressure bearing mechanism 



